The purpose of this study was to investigate factors that influence user adoption of mobile payment and the possibilities to continuously use such technologies and to recommend to others. The research framework integrates the UTAUT 2 and DOI theory, and includes other variables that may affect consumers' use of mobile payments. A questionnaire is used to collect data, and the sample is primarily composed of users who have previously used mobile payments. In total, 350 valid samples were collected. First Findings, payment efficiency can be improved when users think that mobile payments are useful in everyday life, they are simple to operate, and the interface is easy to understand. Second, when users are more appreciative of innovation, they are more accepting of mobile payment technologies. Finally, behavioral intention to adopt is an important factor affecting behavioral intention to recommend. Mobile payment has become a global trend. When the demand for mobile payment increases and can be effectively fulfilled, consumers' desire to adopt the payment system will increase. The results can serve as a strategy reference for service providers who wish to stimulate usage demand of consumers and expand their mobile payment business.
Introduction
In the twenty-first century, information technology has dramatically advanced and prospered. Technology has brought convenience to the public as it has matured, changing daily life. Convenience has become one of the most essential factors in the decision-making processes of the public. Numerous industries, including the financial services industry, have begun integrating with technology to attract consumers. Additionally, payment methods have evolved, with society transitioning from a cash economy to an "electronic transaction economy," indicating the use of credit cards, a "stay-at-home economy," indicating the prevalence of online shopping, and lastly a "finger-swipe economy," indicating the popularity of smartphones for making purchases. Amid the innovation and development of network technology, smartphones have ushered in a mobile payment era-referred to as the "beep economy" -employing thesuch as the Pi mobile wallet of PChome Online, the t wallet+, O'Pay, Pay2go, and Jkos. Despite the large number of these services, Taiwan has plenty of room for improvement compared with other countries. The consumer usage rate of mobile payment services increased from 19.0% in 2015 to 24 .4% in 2016, indicating the potential for mobile payment service development in Taiwan.
Prior research has provided a rather limited understanding of the key drivers in consumer use of mobile payment. Researchers exploring mobile payment services in Taiwan often adopt the technology acceptance model (TAM) as their research framework (e.g., [1] - [3] ); few studies evaluate the factors affecting consumer usage. Ref. [4] believe that conventional models, namely the TAM, fail to correctly interpret the usage behavior of mobile payment services. Ref. [5] indicate that most research has employed the same factors to evaluate the behavioral intentions of users and recommend that new factors are employed for further investigation. A comprehensive study about such factors offers the potential to derive important managerial implications regarding how mobile payment could be stressed more effectively, thus leading to greater consumer behavioral intention to recommend. Therefore, on the basis of research by [6] , this study integrates the unified theory of acceptance and use of technology 2 (UTAUT 2) proposed by [7] and diffusion of innovation (DOI) theory proposed by [8] ; to these theories, the factor of perceived technology security is added.
Mobile payment has increased and the understanding is needed on how managers can effectively boost the number of customers who choose this form of payment as an alternative to more traditional payment. The current research aims to develop and test an integrative model of factors determining consumers' behavioral intention to adopt and recommend of mobile payment services. The purpose of this study is to investigate the usage behavior conditions of mobile payment services and the possibility of users recommending this payment method. For this purpose, we collected data and used the structural equation modeling software PLS to test a research model. This study reveals major factors of consumers' intention to adopt and recommend of mobile payment services. The results supplement the previous research by revealing potential factors and serve as a reference for mobile payment service providers regarding customer decision-making or follow-up studies on related topics.
Literature Review and Hypothesis Development

Mobile Payment
Mobile payments were defined by the Bank for International Settlements in 2012 as follows: "Consumers replace conventional payment methods by making fund transfers on mobile devices, including smartphones and tablets, through audio, text messages, or near-field communications (NFC)." Hence, payment behaviors activated through a network on mobile devices by the means mentioned are considered electronic payments [9] .
UTAUT 2 and Behavioral Intention
Numerous researchers have been developing and proposing various theories as prediction schemes for precisely analyzing the behavioral intention of consumers who utilize new technology products or services (e.g., TAM, DOI, UTAUT); each theory examines a different aspect and adopts a different perspective. UTAUT 2, proposed by [7] , is a theoretical framework derived from UTAUT. Ref. [10] explore consumer intention to employ near-field communication mobile payments at hotels by using the UTAUT 2 model. The results demonstrate that the UTAUT 2 model has strong explanatory power. In general, research variables are significantly correlated with behavioral intention and usage behaviors. Thus, this study predicts consumer behavioral intention toward mobile payment on the basis of the UTAUT 2. The hypotheses of this study are explained as follows.
When users believe that adopting new technological skills can increase their work performance, their intention and attitude toward employing new technology are more positive [11] , [12] ; thus, individuals' main concern when adopting new technology is whether the technology will increase their work efficiency [11] . Ref. [10] investigate the intention of consumers to use mobile payment at hotels and discover that consumers have a considerable preference for mobile payment when hotels provide sales optimization payment. In addition, [13] identifies a positive correlation between performance expectancy and behavioral intention. Hence, this study proposes hypothesis 1:
H1: Performance expectancy positively affects the behavioral intention of consumers to adopt mobile payment.
A study by [1] indicates that consumers tend to believe that mobile payments are highly efficient when they are user-friendly. User intention to employ mobile payment is relatively strong when the user finds it simple to learn how to employ the payment system, which increases work performance [6] . Accordingly, this study proposes hypothesis 2:
H2a: Effort expectancy positively affects the performance expectancy of mobile payment users. H2b: Effort expectancy positively affects the behavioral intention of consumers to adopt of mobile payment users.
Ref. [14] state that when the people who are significant to an individual identify with or employ certain technology, their behavior strongly influences the individual's desire to also employ that technology. Ref. [6] indicate that the opinions and advice of people with influence and significance can promote the adoption of mobile platform technologies. Ref. [10] identify a positive correlation between social influence and behavioral intention to adopt mobile payment. Hence, this study proposes hypothesis 3:
H3: Social influence positively affects the behavioral intention of consumers to adopt mobile payment. When individuals encounter obstacles during their use of a new application, the facilitating conditions-namely, the operating instructions and technological description-become relatively essential [12] . The behavioral intention of individuals toward adopting mobile payment increases with the degree of information and support provided to users of the technology [6] , [10] . Hence, this study proposes hypothesis 4:
H4: Facilitating conditions positively affects the behavioral intention of consumers to adopt mobile payment. Hedonic motivation describes the level of fun and pleasure perceived by an individual while they use a technological product or service [7] . Hedonic motivation is regarded as the crucial factor to consumer acceptance of information technology [15] ; research has also verified that it has a positive effect on behavioral intention [7] . Hence, this study proposes hypothesis 5:
H5: Hedonic motivation positively affects the behavioral intention of consumers to adopt mobile payment. Additionally, studies have confirmed that price value has a positive effect on behavioral intention [7] , [16] , [17] . When the price value of a service is high, the monetary cost of the service is perceived to be low, which results in users feeling that they benefit more from employing the technology [6] . Hence, this study proposes hypothesis 6:
H6: Price value positively affects the behavioral intention of consumers to adopt mobile payment.
DOI and Behavioral Intention
Diffusion of Innovations (DOI) is a model of innovation proposed by Rogers in 1962. This model is most commonly employed in academia for predicting and interpreting behavior related to innovation adoption and diffusion. DOI is generally used to interpret the adoption of various financial and mobile technologies.
Researchers frequently employ this model as a research structure and investigate the factors that affect mobile payment adoption [18] - [20] . DOI theory has strong explanatory power. According to a study conducted by [21] that explored the influence of innovativeness on the adoption of innovations, relative advantage, complexity, and compatibility are significantly and consistently correlated with innovation adoption. Due to the similarity between the operational definition of relative advantage and complexity and that of performance and effort expectancy regarding UTAUT 2, we add only the factors of innovativeness and compatibility to the UTAUT 2 model. The hypothesis is as follows:
Ref. [22] indicate that individuals with ability to innovate tend to be the first people to adopt new technology products; in fact, such individuals are essential to the success of new technology products or services [23] , [24] . Mobile payment is a destructive innovative technology [25] ; individuals who are willing to accept innovations and take risks are relatively more open to adopting new technology [23] , [26] . Ref. [27] investigate individual perception of mobile payment adoption and discover that individuals who are highly accepting of innovations have strong intentions to adopt new technology. In addition, individuals with high innovation level and compatibility level tend to recognize the advantages of adopting new technology [6] . Hence, when users are highly accepting of innovations, their level of compatibility, performance expectancy, and effort expectancy increase accordingly. Hence, this study proposes hypothesis 7:
H7a All consumers have a certain degree of uncertainty toward whether mobile payment is suitable for them. Whether consumers would adopt the system depends on their current values and purchasing habits [1] . A higher level of compatibility between values and needs implies a lower level of uncertainty, resulting in an increase of willingness to adopt mobile payment [28] . A study conducted by [6] reveals that when consumers believe that mobile payment is compatible with their current payment needs, values, and lifestyle, then performance expectancy, effort expectancy, and intention to adopt mobile payment are higher. Hence, this study proposes hypothesis 8:
H8a 
Perceived Technology Security and Behavioral Intention
According to a survey conducted by Nielsen Holdings in 2016, the main reason for the relatively low rate of mobile payment adoption among consumers in Taiwan is security issues (stated by 73% of respondents). Moreover, multiple studies (e.g., [6] , [29] , [30] ) have revealed that consumers have doubts about the potential for personal data leakage, fraud, and other security-related issues. These issues affect the adoption of mobile payment in particular because this technology involves personal data and privacy [31] . Hence, perceived security of the technology is an essential influential factor in this study for investigating consumer willingness to adopt mobile payment. Ref. [32] indicates that because mobile payment concerns their money, consumers consider their uncertainty in this newly emerging payment system. Consumers only become ready to adopt the new system when the level of its uncertainty decreases to a personally endurable level. Therefore, increasing consumers' intention to adopt a certain system rests in convincing the consumers that the transaction process of the system is safe or increasing their sense of security toward mobile financial transactions [33] . Hence, this study proposes hypothesis 9:
H9: Perceived technology security positively affects the behavioral intention of consumers to adopt mobile payment.
mainstream, the technology must mature and numerous users must be willing to adopt it [2014] . Consumers' intention to recommend the technology is thus a significant influential factor [6] . Ref. [34] , [35] state that consumers willing to adopt innovative technology are more likely to employ mobile payment and recommend it to other people, which is beneficial to the promotion of mobile payment [6] .
H10: Consumers' behavioral intention to adopt mobile payment positively affects their behavioral intention to recommend the technology.
Method
Research Framework
Complying with the research theory of [6] , this study explores consumers' behavioral intention to adopt and recommend new technology.
Studies have demonstrated that the UTAUT 2 model has strong explanatory power in research on consumer acceptance of innovative technology products or services. Because mobile payment is not yet universally used in Taiwan [2] , habit of mobile payment usage is not included as a factor in this study. Mobile payment being a destructive innovative technology [25] , the DOI model developed by [8] is employed as a reference. Research has revealed that consumers place much importance on security-related issues such as personal data privacy and fraud [1] , [31] . Considering the influence of security on consumer adoption behaviors, this study integrates the aforementioned factors to investigate their influence on behavioral intention to adopt and recommend new technology. The research framework is illustrated in Fig.  1 . Fig. 1 . Research framework.
Operational Definition of Variables
The variables in this study are performance expectancy, effort expectancy, social influence, facilitating conditions, hedonic motivation, price value, innovativeness, compatibility, perceived technology security, behavioral intention to adopt, and behavioral intention to recommend (Table 1) . A 5-point Likert scale is employed to evaluate levels of agreement from 1 (strongly disagree) to 5 (strongly agree). (2012) [7] Effort Expectancy Expected degree to which mobile payment is easy to adopt, use, and understand. 4
Social Influence
Degree to which a user's significant others believe that he or she should adopt mobile payment.
Facilitating Condition s
Degree to which a user perceives the availability of resources and support during mobile payment adoption.
Hedonic Motivation
Degree to which a user perceives that they will experience fun and pleasure from adopting mobile payment. 
Sample Design and Data Collection
To examine the validity of the research tools employed, a pretest was conducted before the actual experiment. The official questionnaire was administered to individuals identified through purposive sampling and snowball sampling. The research participants, mainly those who had experience of using mobile payment, were required to complete an online survey located on a public Google spreadsheet; each participant had to log in to their Google account to prevent the same person from completing the survey twice. The period in which the online questionnaire could be completed was April 10 to May 13, 2017, and 365 responses were collected. Subsequently, the data collected were examined; 15 questionnaires were eliminated because they were completed by participants with no experience of using mobile payment. A total of 350 valid questionnaires were collected. From the response data, there were more female International Journal of e-Education, e-Business, e-Management and e-Learning respondents than male respondents; 75.2% of the mobile payment users had an age of 21-30 years, revealing that acceptance and adoption of new technologies is relatively more prevalent among young adults. The distribution of education levels attained by the participants shows that 80% of the participants had a bachelor's degree or higher. Regarding occupation, 48.6% of the respondents were students and 48.4% were employees. The most commonly used mobile payment among the participants was LINE pay (35.7%), subsequently followed by Apple pay (27.4%) and Alipay (14%). Most participants had been using the technology for 1 month or less and at an average of five times each month. Promotion of mobile payment began at the end of 2013. Since 2016, the payment method has gradually gained popularity, with more people applying to be able to use it. However, only a few stores allow consumers to pay using this system, which might account for the low frequency of usage among the participants in this study.
Empirical Analysis
Analysis of Reliability and Validity
Before performing analyses using structural equation modeling (SEM), the reliability and validity of the official questionnaire should be assessed. Each factor in this study has an α coefficient higher than 0.85 and a factor loading of 0.95 or higher; thus, they are higher than the thresholds recommended by scholars and the questionnaire has adequate reliability. The calculated composite reliability (CR) and average variance extracted (AVE) of each factor are also higher than those recommended by researchers, indicating that the CR and convergent validity of the latent variables are within acceptable ranges (Table 2 ). In addition, the divergent validity test documented in Table 3 indicates that the values on the diagonals of each variable (square root of the AVE) are higher than those not on the diagonals (correlation between latent variables), which complies with the suggestion by [42] . Given this analysis, the measure used in this study has adequate reliability and validity. Thus, hypothesis testing can be conducted and the explanatory power of the model can be determined. 
Verification of the Research Hypotheses
This study utilizes Smart PLS 3.0 software to analyze and verify causality among the latent variables by employing SEM; the coefficient of determination (R²) is used to determine the explanatory power of the research model [43] . Analysis of the data presented in Fig. 2 indicates that performance expectancy, effort expectancy, compatibility, behavioral intention to adopt, and behavioral intention to recommend have an R² of 0.51, 0.43, 0.49, 0.66, and 0.37, respectively. The results demonstrate that the variance in the endogenous variables that is explained by the exogenous variables reaches a certain level. Performance expectancy (t = 3.62, p < 0.001), hedonic motivation (t = 2.48, p < 0.001), compatibility (t = 4.58, p < 0.001), and perceived technology security (t = 3.9, p < .001) all have positive effects on behavioral intention to adopt mobile payment. Both effort expectancy (t = 5.79, p < 0.001) and compatibility (t = 5.04, p < 0.001) have positive effects on performance expectancy. Both innovativeness (t = 5.08, p < 0.001) and compatibility (t = 5.67, p < 0.001) have positive effects on effort expectancy. Innovativeness (t = 22.7, p < 0.001) has a positive effect on compatibility. Behavioral intention to adopt (t = 16.74, p < 0.001) has a positive and significant effect on behavioral intention to recommend mobile payment. With a t value lower than 1.96 and a p value higher than 0.05, no support is obtained for the remaining six hypotheses; thus, effort expectancy, social influence, facilitating conditions, price value, and innovativeness have no significant effects on behavioral intention to adopt mobile payment. Additionally, innovativeness has no significant effect on performance expectancy. Fig. 2 . Results of SEM analysis.
Conclusion and Suggestions
Theoretical Implications
Mobile payment has become a global trend. However, the market for mobile payment in Taiwan still remains at the developmental stage, unlike in other countries. Hence, effectively increasing consumers' willingness to adopt and then recommend mobile payment is a priority for the financial industry. The purpose of this study is to explore the factors influencing the adoption of mobile payment by consumers and their intention to recommend this system to other people. Research data was collected through questionnaire to verify the hypotheses proposed in this study. The results can serve as a strategy reference for service providers who wish to expand their mobile payment business. The results are as follows: (1) Regarding behavioral intention to employ mobile payment, four aspects-namely performance expectancy, hedonic motivation, compatibility, and perceived technology security-are the most prominent influential factors, and combined, they have a moderate explanatory power of 66%. Among these variables, both compatibility and perceived technology security positively affect behavioral intention to adopt mobile payment, which accords with the findings of research conducted by [6] , [30] . These effects verify that both compatibility and perceived technology security are substantially correlated with behavioral intention to adopt. (2) Both effort expectancy and compatibility have positive and significant effects on performance expectancy, with an explanatory power of 51%. Performance expectancy and effort expectancy reflect perceived usefulness and perceived ease of use, respectively, in the TAM. Numerous studies have indicated that perceived ease of use has a significant effect on behavioral intention, influencing perceived usefulness directly or indirectly [11] , [30] . Thus, when the level of effort expectancy is high, consumers' performance expectancy toward a technology may also be high. Compatibility has a significant effect on performance expectancy, which complies with the results of numerous studies. Ref. [28] find that compatibility has an International Journal of e-Education, e-Business, e-Management and e-Learning indirect effect on perceived usefulness. Likewise, a study conducted by [30] reveals that compatibility has a significant effect on perceived usefulness. Hence, when users believe that mobile payment is useful in their daily life and that the interfaces of mobile payment systems are easy to use and comprehend, payment efficiency is higher. (3) Innovativeness has positive effects on both effort and compatibility expectancy, with separate explanatory powers of 43% and 49%. Hence, users who prefer innovative products and services are highly accepting of new technology. (4) Behavioral intention to adopt mobile payment has a positive and significant effect on behavioral intention to recommend, with an explanatory power of 37%; this result accords with those of other studies. Oliveira et al. (2016) indicate that behavioral intention to recommend is an essential influential factor. Sharing personal opinions with relatives and friends on social networks increases recognition of products and services and promotes them, leading others to successfully adopt mobile payment technology. Hence, behavioral intention to adopt is an essential factor influencing behavioral intention to recommend.
Finally, according to the hypothesis verification illustrated in Fig. 2 , the factors effort expectancy, social influence, facilitating conditions, price value, and innovativeness do not affect behavioral intention to adopt; likewise, innovativeness does not affect performance expectancy. The reasons for this are expected to be as follows: (1) Regarding effort expectancy: People are strongly affected by online information, and most people have a certain degree of information literacy. Table 2 reveals that the average score for items EE1 to EE4 is higher than 3. The high information literacy of the participants may thus have led to these participants feeling that adoption of mobile payment was effortless. (2) Regarding social influence: The actions of people are affected by those of their significant others, who can be friends, classmates, colleagues, and family members. Nonetheless, not many users adopt mobile payment due to the influence of people around them. According to the study conducted by [14] , when technology is voluntarily adopted, social influence has no significant effects on behavioral intention. The same results were observed regarding mobile payment because most of the participants had begun using mobile payment voluntarily. (3) Regarding facilitating conditions: Mobile payment systems began to gain popularity in 2016. Installation of related equipment in major chain stores became prevalent in 2017. Currently, however, only a few stores in Taiwan allow consumers to pay with such systems, which may account for facilitating conditions having no significant effect on behavioral intention to adopt. (4) Regarding price value: The factor of price value is added to the UTAUT 2 by Venkatesh and other researchers because consumers must pay for their purchases. However, in this case, the adoption of mobile payment requires only a free application, which may account for price value having no significant effect on behavioral intention to adopt. (5) Regarding innovativeness: Technology has changed drastically in the past few years. Convenient, digitized, and mobile innovations are being pursued. Hence, people are relatively willing to adopt new technology, which may account for innovativeness having no significant effects on behavioral intention to adopt and performance expectancy.
Implications for Practice and Research Contributions
First, when the demand for mobile payment increases and can be effectively fulfilled, consumers' desire to adopt the payment system will increase. That is, if mobile payment service providers wish to stimulate usage demand, they must increase the number of service items they offer and combining utility fees, in addition to promoting the service in places such as brick-and-mortar shops, virtual stores, hospitals, and on transportation. Second, conventional payment methods (cash or credit cards) are easier to understand than mobile payment for the general public. Thus, service providers should reduce the complexity of mobile payment design. Consumers' intention to adopt mobile payment will increase once they are convinced that mobile payment is easy to learn and can increase payment efficiency.
Third, personal data privacy and security issues are always points of concern for consumers. Thus, mobile payment providers should strengthen the risk management and security protection of their systems and International Journal of e-Education, e-Business, e-Management and e-Learning increase recognition of user identity during payments to assure transaction security and antileakage of personal data. Consumers' intention to adopt mobile payment increases once they have faith in the security of the system. In addition, consumers' intention to adopt mobile payment systems increases if they perceive that making payments in this way can be fun and pleasurable. While designing their interface, service providers should increase user enjoyment by adding innovations or appropriate interactive programs. Service providers can also offer preferential programs to users or provide cashback rewards for those who recommend the system to their friends.
Finally, increasing the compatibility of mobile payment is beneficial to increasing consumers' willingness to adopt such systems. While designing the mobile payment transaction process, the system provider should consider consumers' needs, values, and lifestyles as much as possible to increase payment efficiency and stimulate consumers' intention to adopt the system.
Mobile payment services have to offer added value or better mechanisms to succeed. This article has some contributions. First, we define the key terms used in our research and elaborate on TAM, which provides the general concept for our research model. Subsequently, we review previous work on mobile payment service and it helps to explain the existing body of knowledge on each factor of the framework from various perspectives. Building on theory and the prior studies about mobile payment, we develop our hypotheses, specifying a set of factors that are proposed to directly or indirectly determine consumers' intention to adopt and recommend mobile payment services. The model provides an overview of the mobile payment services to draw a broader picture of the drivers of consumer's adoption and recommendation of mobile payment services compared to previous research. Finally, we test this model with a large sample, which enables us to conduct several stability tests in order to increase confidence in the findings.
Limitations and Suggestions for Future Research
Even though the Taiwanese government has strongly promoted mobile payment since 2017, numerous topics are still worthy of discussion. Because mobile payment usage had not reached universality in Taiwan during the survey period, the habit of mobile payment usage was not discussed in this study. Subsequently, this study is based on cross-sectional data. Further study and analysis are necessary for investigation of whether this factor is affected by the time spent by users in making mobile payments, individual experiences, or other latent variables. Suggestions for future research directions are as follows: (1) Perform studies using larger sample sizes. (2) Once mobile payment becomes universal, usage habit and experiences can be included in the research framework, whether this comprises the UTAUT 2 model or other theories. (3) Longitudinal research is the recommended research method for observing research subjects over long periods of time. This type of research design would be beneficial to the study of subject developmental changes as well as causal relationships, which can be identified using SEM.
